Stimulation of glycogen synthesis by insulin requires S6 kinase and phosphatidylinositol-3-kinase in HTC-IR cells.
In order to study the role of phosphatidylinositol-3-kinase (PI3K), PKB, FRAP, S6 kinase, and MAP kinase in insulin-stimulated glycogen synthesis, we used a specific inhibitor of PI3K, LY294002, the immunosuppressant inhibitor of FRAP, rapamycin, and the inhibitor of MAPK kinase (MEK)/MAPK, PD98059, in rat HTC hepatoma cells overexpressing human insulin receptors. The PI3K inhibitor LY294002 completely blocks insulin-stimulated glycogen synthesis by inhibiting glycogen synthase, PKB (Akt-1), and FRAP (RAFT) autophosphorylation, as well as p70 S6 kinase activation, whereas insulin receptor substrates tyrosine phosphorylation and MEK activity were not affected. However, rapamycin only partially blocks insulin-stimulated glycogen synthesis by partial inhibition of glycogen synthase, whereas it completely blocks S6 kinase activation and FRAP autophosphorylation, but does not affect either PKB autophosphorylation, MEK activity, or insulin receptor tyrosine phosphorylation. Insulin-stimulated glycogen synthesis and glycogen synthase were not affected by the MEK/MAPK inhibitor PD98059. These data suggest that the PI3K, and not the MAPK pathway plays an important role in the insulin-stimulated glycogen synthesis in the hepatocyte, partly mediated by FRAP and S6 kinase activation. However, the inhibition of FRAP and S6 kinase activation is not sufficient to block insulin-stimulated glycogen synthesis, suggesting an important role of a branching pathway upstream of S6 kinase and downstream of PI3K, which is probably mediated by PKB in the signaling of the insulin receptor in hepatoma HTC cells.